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(71) We, Fichtel & Sachs AG. a 
German Body Corporate, of 62 Ernst-Sachs- 
Strasse, Schweinfurt am Main, Germany, do 
hereby declare the invention, for which we 
-> pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement : — 
in The invention concerns an automatic 
AU shutting and/or locking mechanism for ve- 
hicle doors, especially of motor vehicles. It 
is intended for series or subsequent installa- 
tion and serves the purpose of easy and ab- 
solutely secure and complete shutting and of 
i:> automatic locking of the passenger compart- 
ment doors and also, with advantage, of ad- 
ditional doors and lids such as, for example, 
the bonnet lid, the boot lid or special loading 
doors. 

zu A large number of automatically operat- 
ing shutting and locking mechanisms, inclu- 
ding some with energy storage for the shut- 
ting device, is known, They are a standard 
fitting in some models of private cars. 
25 In these systems, the power required for 
shutting and locking is drawn either from a 
hydraulic power system, from a pneumatic 
vacuum installation, powerful electromag- 
? etSj a<i j ust atte electro-motor drives or also 
from a spring which is compressed by open- 
ing the vehicle door. 

Hie locking mechanisms are normally 
controlled by a central system. They are 
operated via electrical contacts or pneumatic 
^ valves, which are activated via the ignition 
loekon locking one of two doors of the ve- 
hicle and/or by signals from the speedo- 
meter cable or other devices indicating the 
movement of the vehicle. 
40 The aim of al these devices is that, when 
the vehicle is parked or put away, the lock- 
ing of only one vehicle door shall lock all 
other doors, lids, bonnets and covers on the 
vehicle and also to lock all doors when the 
vehicle is ready to be driven. 

Known mechanisms of this kind as used 
in vehicle and aircraft manufacture are re- 
quired to fulfil this task with the aid of very 
considerable, technically complicated and 
50 above all costly methods which are liable to 


break down because they make use, in the 
main, of power systems on a hydraulic, 
pneumatic or electromagnetic basis which, in 
the majority of cases, and particularly for 
the purpose of locking doors, are fitted in 55 
the vehicle. 

If the equipment functions by means of a 
vacuum, which is usually generated by the 
reduced pressure in the induction pipe of 
petrol engines— -this solution is not feasible 60 
with Diesel engines— then, in addition to 
numerous control valves and pipelines to 
the doors, a vacuum chamber is also neces- 
sary. Leaks in the pipelines and transmission 
system, which are difficult to detect, fre- 65 
quently lead to failure of the installation. 

Similar difficulties arise in the case of 
hydrauficaDy operated systems. If the sys- 
tem is operated by electromagnets, these are 
large, heavy and expensive, and consume a ?0 
lot of current, so that in many cases a larger 
battery has to be fitted in the vehicle, seeing 
that the power required to close a vehicle 
door securely is in the region of 500 new- 
tons, and to lock it of the order of 50 new- 75 
tons. A not inconsiderable structural outlay 
is required for the control and regulation of 
pneumatic and hydraulic valves and relays 
for higji current levels. Above all, it is not 
possible, with the suggested solutions, to 80 
instal them additionally or subsequently in 
vehicles, or at least not without major modi- 
fications to the existing locking mechanism 
of the door-closing system actuated by locks 
and hand-operated locking buttons. 85 

The dimensions of these hydraulic cylin- 
ders, servo vacuum boxes or solenoids act- 
ing in two directions, which have to be in- 
stalled in the door frame or in the door, are 
usually so large that they can be fitted only 90 
in doors with deep door frames, that is to 
say, in large vehicles. 

The present invention may provide a door 
shutting and/or locking system for vehicle 
doors which is small, ligfrt and cheap, and 95 
made up of simple components, which ope- 
rates, when in the "closed" position or when 
locked, without any holding power, which 
can be universally used and installed either 
immediately or subsequently, as required, 100 


4 


1,530,716 


4- 


18, to which the usual press knob 19 for 
manual lacking is secured, passing through 
the door frame 20. In the version shown, a 
bellows 21 acts as a dust excluder. 

5 If current is now fed to the electromotor, 
with the motor rotating in a clockwise direc- 
tion, for die locking process, either by the 
operation of the door lock contact on closing 
a vehicle door, or when the vehicle moves 

10 off, e.g., by a transmitter on the speedometer 
cable, then the electromotor can or widl ac- 
celerate the flywheel mass, including in parti- 
cular the flywheel 4. In so doing, the motor 
drives, not only the flywheel, but also the 

15 reduction gear or transmission gear consist- 
ing of the gear wheels 5. 6 and 8. The rota- 
tion of the motor 2 in a clockwise direction 
results in an anti-clockwise rotation of the 
gear wheels & and 8 and in a downward 

20 movement of the sleeve section 10 from the 
position shown in Fig. 1, initially until the 
no-load stroke 22 between the sleeve section 
10 and the spring-loaded stop disc 16 has 
been overcome. The sleeve section 10 then 

25 comes up against the disc 16 of the lower 
stop of "the pull rod 12. On moving further 
downwards, the sleeve section 10 now takes' 
the pull rod 12 wittf it," upon which the en- 
ergy of rotation of the flywheel 4 is trans- 

30 mitted to the pull rod 12; the locking lever 
is drawn downwards and locking is thus 
effected. This "no-load stroke" or "idle 
travel" in the transmission of power between 
the locking lever 18 and the flywheel 4 

35 means that no coupling needs to be present, 
with the result that the toothed wheels or 
toothed racks are in permanent engage- 
ment. Hie design is' consequently very simple 

. . and reliable. " 

40 The locked position is shown in 'Fig. 2. 
The motor 2 is switched off by the central 
control unit, which wil be described in more 
detail, before this final position is reached. 
For tins purpose, the control unit may con- 

45 tain a timing relay or some other timing de- 
vice, possibly in the form of a single-shot 
multivibrator (MM), which supplies current 
to the motor for a limited period only on the 
occasion of each locking or unlocking ope- 

50 ration. Unlocking from the position shown 
in Fig." 2 back into that of Fig. 1 takes place 
in a corresponding manner, only the direc- 
tion of rotation of the motor 2 being rever- 
sed by altering the direction of the current 

55 Alteration of the direction of the current 
will be explained (later in greater detail with 
the aid of the circuit for the central control 
unit shown in Fig. 7. During the unlocking 
procedure, the no-load stroke 22a is pro- 

60 .vided by the initial distance between the 
upper end of the sleeve section 10 and the 
upper stop 13. As long as the sleeve section 
10, during its upward movement from the 
position shown 5n Fig. 2, is performing the 

65 no-load stroke 22a, the motor 2 can accele- 


rate the flywheel to a high speed of rotation. 

The disc 16 on the lower stop is movable 
along the pull rod 12, while the securing unit 
14 is mounted rigidly on the pull rod 12, The 
spring 15 has three purposes. In the first 70 
place, it alleviates the blow when, in the 
course of the locking operation, the sleeve 
section 10 and the disc 16 come up against 
one another, secondly, it helps to absorb the 
blow on the limit stop when the position 75 
shown in Fig. 2 is reached, and also, and 
this is important, in the locked position 
shown in Fig. 2, in which the sleeve section 
10 has been shifted downwards, it is pos- 
sible to lift the locking button 19 manually, 80 
at increased effort, against the pressure of 
the spring 15, thereby opening the door, 
without the necessity of turning the trans- 
mission shaft with the spur wheel and the 
electromotor, 

The simplest form of an automatic lock- 
ing mechanism with electromotor powered 
energy storage is shown in sketch form in 
Figs. 3 and 4. Mounted on the shaft 3 of the 
electromotor 2 are the flywheel 4 and a small 90 
friction wheel 23 which is pressed by the 
flexibly mounted motor against the large 
friction wheel 24. The crankpin 25 fixed to 
the latter engages in a slot 26 in the connec- 
ting rod 27, which is linked so that it can *5 
pivot to the locking lever 18. 

On its outside diameter, the large friction 
wheel also has a radial stop pin 28 which, by 
striking against a part, not illustrated, on 
the housing, which is also not shown, limits 1°° 
the angle of rotation of the large friction 
wheel to about 350°. Fig. 3 shows the be- 
ginning of the locking opera€on after the 
large friction wheel has rotated arid-clock- 
wise through about 70° from the unlocked 105 
position. The electromotor 2, with the fly- 
wheel 4 and the friction wheel 23, rotate 
clockwise as in the drawing in Fig. 3. After 
rotating through a further angle of 100°, by 
which time the crank pin 25 has reached the 110 
left-hand horizontal point A of its circular 
path, the no-load stroke has been passed 
and, in the subsequent rotation of the large 
friction wheel 24 through 90°, the locking 
process is completed. This is to say that, at 115 
point A on its circular path, the crank pin 
25 encounters the lower end of the slot 26 
and, in the fallowing movement phase, draws 
the connecting rod 27 and, with it the lock- 
ing lever 18, downwards. It follows that, 120 
during the no-load stroke, the flywheel is 
accelerated to a high, speed, thus enabling it, 
during the following operating stroke, to 
generate the energy required to pull down 
the lever 18. 125 

Fig. 4 shows the unlocking procedure after 
the large friction wheel 24 has rotated 
clockwise through an angle of some 70°. 
Here, too, there is an initial no-load stroke 
until the crank pin 25 reaches the upper end 130 
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of the slot 26 and then forces it upwards. 
Characteristic of this version in accordance 
with Figs. 3 and 4 is its particularly simple 
design and the possibility, in the course of 
5 the locking operation and the unlocking 
operation, of accommodating some 170° of 
no-load stroke or acceleration path for the 
acceleration of the flywheel at only 90° 
working travel and 80° idle deceleration 

10 path. As a result, using the smallest possible 
electromotor, in terms of size and perform- 
ance, it is possible to bring a medium-sized 
flywheel up to a high speed of rotation and 
to the storage of the energy required for the 

15 work of locking and unlocking. 

The illustration in Rg. 5 shows, in part 
section, the construction of a flywheel energy 
store powered by an electromotor with pre- 
hminary worm reduction gear, rack and 

20 pinion drive and a separately mounted fly- 
wheel. This solution is especially suitable for 
the Hocking of relatively heavy doors, such 
as those fitted to omnibuses. In this case, the 
electromotor 2 is flange-mounted on die 

25 housing 1. and its shaft 3 engages in the 
worm shaft 29 which also carries the fly- 
wheel 4. The energy of the flywheel is trans- 
mitted via the worm 30, the worm wheel 31 
and the gear wheel 8 to the sleeve section 10 

30 by means of the toothed rack 9. The remain- 
ing components of Fig. 5, which bear the 
same reference numbers as the parts in Hgs. 
1 and 2, together with the no-load stroke 22 
(and the no-load stroke 22a which, however, 

35 is not to be seen in Fig. 5) for accelerating 
the flywheel and the rest of the locking and 
unlocking procedure correspond to the ver- 
sion of the invention shown in Figs. 1 and 2. 
Fig. 6 shows diagrammatica31y die installa- 

™ fion of automatic locking devices with elec- 
tromotor powered energy storage in a ve- 
hicle with four doors 32 and additional lock- 
ing of the bonnet 33 and boot lid 34. 
The locking units 35 in accordance with 

45 the invention, together with the locking but- 
tons 19, which can also be operated manu- 
ally, are fitted in each door and at the front 
and rear of the passenger compartment 
Twin current supply wires 36 (shown as 

50 broken lines) lead from them to the central 
control unit 37. 

A twin electrical control lead 38a (shown 
as a dotted line) runs from the door lock 
38 on, for example, the driver's door, to 

55 the central control unit 37. 

A single-wire control ring lead 39 (shown 
as a chain line), which connects in series the 
contact makers 40 in the door frames and 
in the coachwork in the vicinity of the bon- 

60 net lid 33 and the boot lid 34, also runs to 
the control unit. The contact makers 40 
prevent the locking mechanisms from opera- 
ting before all doors, bonnets and iids are 
firmly closed. This control device can be dis- 

65 pensed with in the case of simple versions. 


A trip switch 41 for manual operation is 
also fitted in the passenger compartment so 
that, even if the vehicle is occupied and 
stationary, the locks can be operated in the 
event of threats from outside. The trip switch 70 
41, like the door lock 38, is connected via a 
twin electrical lead 41a to the control unit 
37. 

Fig. 7 depicts the basic circuitry of the 
central control unit 37, with the four con- 75 
nected motor 2 for the locking units 35, four 
control contact makers 40 in the door 
frames, a contact 42 for the door lock 38 
and the connection for the additional trip 
switch 41. 80 

The central control unit 37 is located in a 
tightly closed box, which is not shown in 
Fig. 7. It can to a large extent be made up 
in accordance with up-to-date digital integ- 
ral circuit technology, on the lines of the 85 
MOS technique. 

The switch contacts 41 and 42 are con- 
nected in parallel to a Hock 43. The block 
43 contains a form of signal converter, the 
purpose of which is to prevent, in a known 90 
manner, the possibility of contact chatter of 
the switch contacts 41 and 42 from having 
an adverse effect on subsequent swftching. 
As a result, chatter-free switching signals 
occur at the outputs 43a and 43b when one $ 5 
of the switch contacts 41 or 42 is switched 
over. The two outputs 43a and 43b of the 
block 43 are connected to the inputs R and 
S of an RS flipflop 44 or to some other bi- 
stable device which can, for example, also 
take the form of a relay. The outputs of 
the block 43 are also connected with the 
inputs of a timing device, in the form, for 
example, of a angle-shot multivibrator 47 
which emits at its outputs 47a and 47b a sig- 105 
nal of specific, adjustable duration each time 
that one of the switch contacts 41 and 42 is 
switched over, that as to say, into the "Jock" 
position (a) or the "unlock" portion (b). n 
The output 47b of the timing device is con- 110 
nected via a further timing device 47 1 to a 
third input L of the flipflop 44. As long 
as there is a signal at the input L of the 
timing device 47\ then, irrespective of its 
other input signals, the flipflop cannot be 115 
switched to another state. 

The output 47a of the timing device 47 is 
connected to one input of each of two blocks 
45 and 45 l for releasing the direction. A inA 
further input of the block 45 is connected 120 
to the Q output of the flipflop 44, and a 

second input of the block 45 1 to the Q out- 
put of the flipflop 44. 'Finally, the output 
of an additional timing device or delay eJe- 125 
ment 49 is connected to a third Snpiit of 
the block 45\ and the importance of this 
will be explained later. 

Two switching amplifiers 46, which can, 
for example, consist of a transistor with a 130 
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connected relay, are connected to the out- 
puts of the blocks 45 and 45 l . The DC 
motors 2 are connected in parallel to circuits 
36 and 39. The circuit 39 ds the ring circuit 
5 which connects the control contact maker 40 
in series. The circuits 36 and 39 are in 
each case connected to both switching amp- 
lifiers 46. 

The mode of operation of the block wiring 

10 shown diagrammaticaUy in 'Fig. 7 5s as fol- 
lows. Assuming that one of the switch con- 
tacts 41 or 42 is set in such a way that the 
movable earthed contact is connected to the 
fixed contact a, with a view to initiating 

15 a locking operation of the locking units by 
means of the motors % then, as a result of 
this switching over, a chatter-free signal oc- 
curs at the output 43a of the block. This 
signal reaches the fiipflop 44 and the tim- 

20 ing device 47, whereupon the fiipflop tilts 
into one of its two stable conditions and 
emits a signal at its output. Q. At the same 
time, a signal appears at the outputs 47a 
and 47b of the timing device and disappears 

25 again after a preset time. 'With the signal 
at the output 47b of the timing device 47 t 
the timing device 47 1 also emits a signal at 
the L input of the fiipflop. 44. As long as 
this signal from the timing device 47 1 con- 

30 tinues at the L input, the fiipflop cannot tilt 
back into its other stable condition, even 
if, during this period, one of the switch con- 
tacts 41 or 42 is switched over to b. Be- 
cause the position of the fiipflop 44 deter- 

35 mines, in a manner to be described later, 
the direction of rotation of the motors 2, 
the signal at the blocking input L of the 
fiipflop can preyent reversal of the direction 
of current to the motors while they are 

40 running. 

The block 45 transmits a signal to the 
switching amplifier 46 allocated to it for as 
long as the signals from the output 47a of 
the timing device 47 and from the output 

45 Q of the fiipflop are simultaneously present 
This logical linking within the block 45 can 
be achieved, for example, by means of an 
AND gate or a NAND gate. The output 
signal from the block 45 has the effect of 

50 energising a relay in the switching amplifier 
46. The operating contacts of this relay, 
which are not shown, connect the leads 36 
and 39 'with the terminals of a source of 
direct current, also not shown, from which 

55 the control unit 37 is also supplied. Let 
us assume that, because of the direction of 
rotation of the motors 2 required for the 
locking operation, the wire 39 is connected 
to the positive, and the wire 36 to the nega- 

60 tive terminal of the source of current When 
all the doors and lids are dosed, so that the 
corresponding control contact maker 40 is 
also closed, the motors 2 are now energised 
and accelerate their corresponding flywheels. 

65 The period of the timing device 47 is 


adjusted so that the motors 2 are switched 
off again before the locking unit reaches 
the final locked position. On expiry of this 
period, the output signal from die outputs 
47a and 47b of the timing device ceases, 70 * 
and, with it, also that from the block 45. 
Thereupon the relay of the corresponding 
switching amplifier 46 drops, so that the 
supply of current to the motors 2 is cut off. 
The motors do not stop immediately the 75 
power supply is switched off, but continue 
to run from their own inertia and/or that 
of the flywheel The period of the timing 
device 47 1 is adjusted so that, after the 
cessation of the signal from the output 47b 80 
of the timing device, a locking signal remains 
at the locking terminal L of the fiipflop 
for as long as the motors continue to rotate 
after they have ceased to be excited. Only 
when the motors 2 have ceased to rotate, 85 
or when the output signal from the timing 
device 47 l at the terminal L of the fiipflop 
44 has disappeared, can the latter, by reason 
of the positioning of one of the switching 
contacts 41 or 42 on the contact b, be tilted 90 
into the other stable state. 
. The operation of the control unit 37 for 
the unlocking process is the same as for 
the locking process described. When, for 
unlocking, one of the switching contacts 95 
41 or 42 is switched to the contact b, the 
output signal from the block 43 appears at 
the output 43b, instead of the output 43a, 
as previously. The fiipflop 44 therefore tilts 
into the position in which the signal occurs ^0 

at its output Q, instead of at the output 
Q in the locking process. The signal from 
the output 43b of the block 43 has the same 
effect on the timing device as that from 105 
the output 43a. In this case, therefore, 
the signals from the timing device 47 and 
from the fiipflop 44 occur simultaneously 
at the inputs of the block 45 l , which con- 
tains a logical circuit corresponding to the 110 
block 45 and transmits an output signal to 
the second switching amplifier 46 allocated 
to it The second switching amplifier re- 
sembles the first, with the single exception 
that it connects the lead 39 with the nega- 
tive terminal of the battery, which is not 
illustrated, and the lead 36 with the positive 
terminal. In consequence, the direction of 
rotation of the motors 2 is reversed for the 
unlocking process. The subsequent switch- 120 
ing off of the motors 2 is controlled by the 
timing devices 47 and 47 l in the same way 
as with the locking procedure. 

48 is a switch which operates on sudden 
deceleration or acceleration of the vehicle 125 
such as occurs in the event of an accident 
or collision (8—10 g). When the switch 
48 has operated in such an event, the tim- 
ing device 49, which can also take the form 
of a single-shot multivibrator, gives an out- 130 
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put signal, not immediately, but only after 
a certain delay, and for a specified period. 
The output of the timing device 49 is also 
connected to the block 45 l . The logical 
5 wiring in the block 45 l is so designed that 
an output signal from the timing device 49 
results, irrespective of the signal position 
at the output 47a of the timing device 47 and 

10 at the output Q of the flipflop, in an output 
signal from the block 45 1 which causes the 
motors 2 to be switched on in the unlocking 
direction of rotation. In the case of the 
parallel wiring illustrated of the motors 2 of 

15 all the locking units 35, each new operation 
of the switch contacts, i.e., of the trip switch 
41 or of a door lock 38, with its contacts 
42, leads to enforced synchronisation of the 
individual motors or locking units, should 

20 one or more locking units be moved manu- 
ally into another position between two opera- 
tions of the switch contacts. 

It follows that, apart from the control 
contact makers 40, which are not absolutely 

25 essentia! but are none the less desirable, all 
control and switching elements are contained 
in the central control unit 37. The door 
locks and the necessary number of locking 
units are each connected by only a twin lead 

30 to the central unit, and this greatly facilitates 
installation, enhances operating reliability 
and makes subsequent fitting very simple. 

The same principle of electromotor 
powered energy storage applies also to the 

35 automatic door shutting mechanism, such 
as is shown in Figs. 8 to 11, for the four 
typical positions of a vehicle door during 
the action of shutting it The purpose of 
a door shutting device is to close the door 

40 firmly. 

In the embodiment exemplified, the use 
is shown of the shutting device for a vehicle 
door 32, which is shut by means of a forked 
lever 51 mounted on a rotating locking 

45 shaft 50, in which the forked lever 51 en- 
gases in the lug 52 fitted to the locking 
column of the vehicle and is connected to 
the mechanical shutting and locking mecha- 
nism located inside the door. This latter, 

50 being of a familiar nature, is not shown in 
the drawing. The supplementary automatic 
door-shutting device in accordance with the 
invention comprises the housing 1, with the 
electromotor 2 and the motor shaft 3, 

55 mounted on which are the flywheel 4 and 
the worm 30 in which the worm wheel 31 
engages and, in this particular embodiment 
has a central internal thread 53 surrounding 
a threaded spindle 54. The wormwheel is 

60 mounted in a suitable manner in the housing 
1 so that it cannot be axially moved, A 
thrust rod 56 is fitted to the bolt head 55 
at the end of the threaded spindle 54 pro- 
jecting from the housing 1, and the bolt 

65 58 of a lever 59 additionally mounted on 


the locking shaft 50 engages in the slotted 
hole 57 of this thrust rod 56. 

In the position of the door shown in Fig. 
8, in which the door lug 52, in the initial 
position, is just engaging in the forked lever 70 
51 and the locking shaft 50 is about to start 
to rotate, a contact connected to it, but 
not illustrated, is operated and establishes 
the supply of current to the electromotor 2. 

Because the preliminary shutting move- 75 
ment of the door which, in practice, is about 
20 to 25 mm, is very quickly passed through 
without any great additional resistance, and 
the time required for this is, in general, in- 
sufficient to bring the flywheel up to an ade- 80 
quately high speed of rotation, there is, 
between the bolt 58 and the slotted hole 
57, an element of "idle travel" 60, which 
ensures the period of acceleration required 
to run the flywheel up without load. This is 85 
shown in Fig, 9, 11 the door is slammed 
with considerable physical force, then *he 
mercury switch switches on the electromotor 
for only a very short period, so that the 
automatic system is barely able to operate. 90 

The threaded spindle is screwed down- 
wards by the electromotor via the worm- 
wheel 31. In the process, the thrust rod 56 
also moves downwards over the bolt head 
55. During the movement as far as contact 95 
of the upper edge of the slotted hole 57 
with the bolt 58, only a small amount of 
power is required, with the result that dur- 
ing this movement and time, the flywheel can 
be brought up to an adequate speed, thus 100 
enabling energy to be stored. As soon as 
the upper edge of the slotted hole 57 comes 
to rest against the bolt 58 of the lever 59, 
the thrust rod 56, driven by the energy stored 
in the flywheel, pulls the bolt 58, together 105 
with the lever 59, downwards. At the same 
time, the lever 59 rotates the locking shaft 
50 and, with it the forked lever 51 to the 
left in an anti-clockwise direction, so that 
the door 32 is pulled and ultimately brought HO 
into the closed position, as is shown in Fig. 
10. Depending upon the moment of inertia 
of the flywheel and the overall internal re- 
duction gearing of the worm drive, the 
door is brought into its end position with 115 
considerable force, amounting to 500 to 
1000 newtons (50 to 100 kg). 

In this case, the timing device 37 built into 
the central control unit 37 and the flipflop 
44 can be connected up in such a way that 120 
when the end position shown in 'Fig. 10 is 
reached, there is a reversal of the polarity 
of the current supply, with reduced voltage, 
with the result that the motor brings the 
flywheel 4 and, with it also the worm 30 and 125 
the worm wheel 31, the spindle 54 and the 
bolt head 55, and the thrust rod 56 into the 
initial position shown in QFig. 8, without, how- 
ever, turning the lever 59 on the locking 
shaft 50, because the return idle travel 61 130 
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(Fig. 11) now lies on the other side of the 
bolt A further timing device in the control 
unit 37 now cuts off the supply of current to 
the motor until the next opening and clos- 
5 ing of the door. 

The contact for switching on the motor 
2 which, hitherto, has been described as 
linked to the locking shaft 50, can also be 
replaced by a non-contact proximity switch 

10 in the door frame; in this case, the auto- 
matic door abutting mechanism also oper- 
ates completely without contact in that part 
of the equipment fitted in the door which, 
having only one twin lead to the control 

15 unit, is not liable to failure, requires no 
maintenance and is also suitable for subse- 
quent installation. 

It is also possible to use a mercury switch 
to switch on the motor for shutting the 

20 door, this switch being actuated via an 
arrangement of levers, not illustrated, by the 
initial rotation of the forked lever 51 during 
the preliminary shutting movement so that it 
closes the current circuit to the electro- 

25 motor. The system of levers is so designed 
that the mercury switch, before or on reach- 
ing the closed position of the door, is brought 
back to its original position by means of. for 
example, a return spring and again interrupts 

30 the current supply to the motor. The shut- 
ting mechanism in accordance with the in- 
vention can then also be brought back into 
the starting position, without moving the 
forked lever 51, in preparation for the next 

35 shutting operation, by renewed switching on 
of the motor with reverse polarity and/or 
by mechanical means, such as a spring. In 
addition to the mercury switch, a separate 
timing circuit can be provided to reverse the 

40 polarity and to switch the motor on again 
in the opposite direction of rotation. 
WHAT WE CLAIM IS : — 

1. Power shutting and/or locking device 
for doors, bonnets and lids of vehicles, 

45 especially motor vehicles, having shutting 
means and /or locking means movable from 
a Shutting or locking position to an open- 
ing or unlocking position and vice versa, 
having further an electric motor drive in- 

50 eluding a flymass and drive transmission 
means including a transmission gear and 
interconnecting said motor drive and said 
shutting or locking meaiis for moving the 
latter from either of said positions to the 

55 other in response to operation of said motor 
drive, characterized by the fact that said 
drive transmission means includes self-opera- 
ted clutch means, transmitting drive forces 
to said shutting or locking means only after 

60 a delay time has passed since the start of 
operation of said motor drive. 

2. Device in accordance with Claim 1, 
characterised by the fact that the transmis- 
sion gear consists of spur gear transmission 

65 with connected rack and pinion drive. 


3. Device in accordance with Claim 1, 
characterised by the fact that the transmis- 
sion gear consists of a friction wheel drive 
with a connected rack and pinion drive or 
lever linkage. 70 

4. Device in accordance with Claim 1, 
characterised by the fact that the transmis- 
sion gear consists of a grooved roller spin- 
ning drive whereby the rotational move- 
ment of the flymass is directly converted 75 
into a translational movement required to 
operate said shutting or locking means. 

5. Device in accordance with Claim 1, 
characterised by the fact that the transmis- 
sion gear consists of a worm gear, the worm 80 
wheel of which is in the form of a spindle 
nut in which a threaded or roller spindle en- 
gages directly. 

6. Device in accordance with Claim 5, 
characterised by the fact that the flywheel is 85 
mounted on the worm shaft. 

. 7. Device in accordance with Claims 1 
to 6, characterised by the fact that there is 
an element of idle travel in the transmission 
linkage. 90 

?. Device in. accordance with Qaims 2 
and 7, characterised by the fact that the 
toothed rack, after overcoming the idle play, 
is flexibly connected to the shutting or lock- 
ing means in order that this can be un- 95 
locked by hand after having been moved to 
its shutting or locking position in response 
to operation of said motor drive. 

9. Device in accordance with Claims 1 

to 8, characterised by the fact that all con- 100 
trjol and regulating equipment for controlling 
. the motor drives of the individual shutting 
. and/or locking devices for several doors, 
bonnets and lids is housed in a central con- 
trol box and includes time relays for supply- 105 
ing the individual motor drives with current 
for only a specific period of time and that 
each shutting or locking device is connected 
to said equipment by only one twin cable. 

10. Device in accordance with Claims 110 
1 to 9, characterised by the fact that the 
central unit is designed for separate or cen- 
tralised locking. 

11. Device, in accordance . with Claims 

1 to 10, characterised by the fact that the 115 
central unit is connected to an alarm or 
warning system. 

12. . Device in accordance with Claims 1 
to 11, characterised by the fact that a relay 
responding to sudden acceleration or de^ 120 
celeration is fitted in the central unit in con- 
junction with a time relay. 

13* Device in accordance with Claim 7, 
characterised by the fact that said electric 
motor drive comprises an electromotor and 125 
a flywheel fixed to the output shaft of the 
electromotor, that said output shaft is con- 
nected to an input gear wheel of a reduc- 
tion gear the. output gear wheel of. which 
engages in a toothed rack, that the toothed 130 
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rack has an upper and a lower stop face, 
that a pull rod is linked to a locking lever 
of the shutting or locking means, that the 
pull rod has an upper stop which can en- 
5 gage with the upper stop face of the toothed 
rack, that the pull rod has a lower stop 
which can engage with the lower stop face 
of the toothed rack and that the distance be- 
tween the stops on the pull rod is greater 

10 by the amount of idle travel than that be- 
tween the stop faces of the toothed rack, 
with the result that, at the commencement 
of each movement of the shaft, reduction 
gear and toothed rack, the toothed rack 

15 can, without the use of force, pass through 
the idle travel before its corresponding stop 
face engages with the appropriate stop of 
the pull rod and the operating stroke begins. 
14. Device in accordance with Claim 

20 13, characterised by the fact that the toothed 
rack is in the form of a sleeve section with 
rack toothing and that the pull rod passes 
through the central hole of the sleeve sec- 
tion. 

25 15, Device in accordance with Claim 7, 
characterised by the fact that the common 
shaft of the electromotor and flywheel acts 
on a connecting rod via a toothed or fric- 
tion wheel intermediate reduction gear and 

30 a crank pin fixed eccentrically to the take- 
off wheel of this intermediate gear, that one 
end of the connecting rod is pivoted on a 
locking lever of the existing locking mecha- 
nism and has, at its other end, an axial longi- 

35 tudinal slot and that the crank pin engages 
in the longitudinal slot, so that the crank 
pin does not engage with the connecting rod 
at the lower or upper edge of the longitudi- 
nal slot, for the purpose of transmitting the 

40 power, until after the idle travel in the rota- 
tion of the take-off wheel 

16. Device in accordance with one of 
Claims 13 or 14, characterised by the fact 
that the electromotor is a D.C motor, the 

45 direction of rotation of which can be re- 
versed for the locking procedure and the 
unlocking procedure by reversing the 
polarity of the supply voltage. 

17. Device in accordance with Claim 16, 
50 characterised by the fact that the central 

control unit contains equipment which, de- 
pending on a -locking or unlocking signal 
from the switch contact of a door lock, en- 
sure the supply of current of one or other 
55 polarity to the motor or motors. 


18. Device in accordance with Claim 
17, characterised by the fact that the control 
unit contains electronic timing devices which, 
after the operation of a switch contact, keep 

the motors switched on for a specified period 60 
only and at the same time prevent reversal 
of the polarity of the supply voltage while 
the motors are running. 

19. Process for the operation of shutting 
means and/or locking means of a power 65 
operated shutting and/or locking device, 
especially of doors and the like of a vehicle, 
the shutting or locking means being mov- 
able from a shutting or locking position to 

an opening or unlocking position or vice 70 
versa by an electric motor drive via drive 
transmission means, characterised by the 
fact that in order to move said shutting or 
locking means from either of said positions 
to die other the motor drive is first accelera- 75 
ted for a specific period to a predetermined 
speed of revolution and . that, after this 
period, said drive transmission means is 
actuated to interconnect said motor drive 
and said shutting or locking means to trans- ^0 
mit the energy of rotation of the rotating 
parts of said motor drive for moving the 
shutting or locking means. 

20. Process in accordance with Claim 19, 
characterised by the fact that the transmis- 85 
sion mechanism contains a gear wheel, fric- 
tion wheel or worm reduction drive. 

21. Process in accordance with one of 
Claims 19 or 20, characterised by the fact 
that the transmission mechanism has an ele- 90 
ment of idle travel, as a result of which the 
input part of the transmission mechanism 
must first traverse a certain distance (—idle 
travel) and thus a certain time, before there 

is any coupling of the input part and output 95 
part of the transmission .mechanism. 

22. A power shutting and/or locking 
device for doors, substantially as described 
herein with reference to and as illustrated 

by the accompanying drawing. 1 W 

23. A device as claimed in Claim 1, sub- 
stantially as hereinbefore described. 

24. A process method as claimed in 
Claim 19, substantially as hereinbefore des- 
cribed. 1° 5 

For the Applicants : 
MATTHEWS, HADDAN & CO., 
Chartered Patent Agents, 
33 Elmfield Road, 
Bromley, Kent 
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